This paper considers robust H , control problems via state feedback and measurement feedback for a class of affine nonlinear systems with gain bounded uncertainties, and the solutions of the problems are derived in terms of smooth solutions of Hamilton-Jacobi inequalities. It is also shown that the results are extensions of the corresponding results for linear systems.
Introduction
In recent years, the Hm control problem for nonlin- 
with x E Rn, U E R", y E RP, and A f ( x ) E R f . Let y > 0 be given. The system C is said to have locally robust disturbance attenuation performance y in In this paper, the following two problems for the system (1) will be addressed.
Robust disturbance attenuation problem via state feedback: Given the system ( l ) , find a state feedback controller
such that the resulting closed-loop system has local robust disturbance attenuation performance y.
Robust disturbance attenuation problem via measurement feedback: Given the system (l), find a controller with the following form
such that the resulting closed-loop system has local ro- It should be noted that nonlinear models of the form (1) can be used to represent many real physical systems [6,7,12]. The uncertainty structure in equations (2)-(4) has been used in [9] , and it was shown that the solution of the problem of robust disturbance attenuation via state feedback for the system of the form (1) with A g z ( x ) = 0 and Ah,(%) = 0 is related to the existence of solution of a Hamilton-Jacobi inequality. The purpose of the present paper is to extend the result in [9] to the more general class of systems given by (1).
The following assumptions will be used in the sequel.
is nonsingular for each x E X .
Robust disturbance attenuation via state feedback
The following results present sufficient conditions for the solvability of the problem of robust disturbance attenuation via state feedback for the system (1). (20) is an overbounding system of the system (li"), so the condition given by (19) only is a sufficient condition for the quadratic stabilizability with an €$,-norm bound of the system (17), and applying it to the system (17) may bring about some conservativeness. The condition given by (18) may be less conservative, but the necessity of the condition is a problem to be investigated.
Robust disturbance attenuation via measurement feedback
If the state z of the plant is not available for measurement, then consider a controller K for the system (1) of the following form such that the resulting closed-loop system has locally robust disturbance attenuation performance, where E E R" .
Consider an auxiliary system CO given by
Applying the controller K to the system (1) and the system CO, respectively, we obtain the following two closed-loop systems. Proofs for Theorems 3.1 and 3.2 axe omitted here due to space limitations. Q Remark 3.4 From the above results, it is easy to see that the solution of the robust disturbance attenuation problem via measurement feedback for the uncertain system (1) can be conducted by the extended system CO without uncertainty, which is similar to the result for linear systems in [14] . For the case of state feedback, the similar conclusion holds for the system (1) and the extended system C, of (16), i.e., the controller given in Theorem 2.1 or Theorem 2.2 can be conducted by the extended system E,, but the proofs of Theorem 2.1 and Theorem 2.2 are direct from the standard "completion of the squares" argument. 
Conclusions
This paper addresses the robust H , control problems via state feedback and measurement feedback for a class of uncertain affine nonlinear systems. The proposed solutions rely upon the existence of positive definite smooth solutions of Hamilton-Jaccobi inequalities, which can be conducted by solving the corresponding H , control problem for the extended systems without uncertainty.
